Towards a unified model of classical and extra-classical receptive fields
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1. A neural field model with four distinct patterns of recurrent connections
characterizes interactions between hypercolumns (cRF; disks in bottom figure); the model
output corresponds to a highly nonlinear steady-state (see 2.). Top figure: plausible wiring
diagram. Equations: X and Y represent the input and output to a model unit, θ its tuning (in
this example, orientation) and i, j the coordinates of the cRF.
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2. a.

2. The model accounts for basic contextual
phenomena reported in the primate primary visual
cortex (2. a.), inside and outside the cRF, with fixed
parameter values. The model also accounts for both
‘repulsion’ (2. b., top) and ‘attraction’ (2. b., bottom) as
reported in the human psychophysics literature on the
orientation tilt effect. The model is agnostic about the
tuning of the model units it is applied to, and can thus
explain contextual phenomena in other visual modalities
(see 3.).
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3. The model oﬀers a reinterpretation of induction /
tilt eﬀects across visual modalities. This is not trivial
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